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(71) All-Union Scientific Research Institute of Biological Instrument-Making 
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(56) Romanenko V. I. and Kuznetsov S. I. - Ecology of Freshwater Microorganisms, Leningrad, 
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(57 Method for Determining Concentration of Microorganisms in a Suspension 

(57) The invention relates to microbiology and can be used in immunofluorescence 
analysis to determine the concentration of microorganisms. The objective of the invention is to 
increase the reliability of the method and to reduce the determination time. The method 
comprises adding a specific luminescent immunoglobulin to the cell suspension, introducing the 
resulting mixture to a gel, applying a microvolume of the mixture to a glass slide, holding the 
mixture to the beginning of polymerization, covering the mixture with a cover glass, and holding 
the mixture to hardening. The concentration of microorganisms is counted according to a 
formula given in the specification. 

The invention pertains to microbiology and can be used in immunofluorescence analysis 
of microorganisms. 

The objective of the invention is to increase the reliability of the method and to reduce 
the determination time. 



SU 1,382,848 Al 



Pagel 



The method comprises adding a specific luminescent immunoglobulin to a cell 
suspension, introducing the resulting mixture into a gel, applying a microvolume of the mixture 
to a glass slide, holding the mixture to the beginning of polymerization, covering the mixture 
with a cover glass, holding the mixture to hardening without the formation of cavities, and 
calculating the number of microorganisms (cells/mL) according to the formula 

S25-V 

r ^ pr 

where Si is the area of the cover glass, mm 2 ; 

S r is the area of the reticle referred to the magnification of the objective, mm 2 ; 
25 is the number of visual fields; 

M is the number of cells in 25 visual fields of each sample; 
V pr is the microvolume of the mixture for one sample, mm; 
a is the number of the diluted suspension; 
8 is the error of the result from 10 samples. 

Example 1. Determination of the concentration of B. subtilis cells in a daily broth culture 

A daily B. subtilis culture grown in meat-peptone broth with a volume of 3 mL is placed 
in a cell (1 cm thick) of a spectrophotometer, and the density is measured at a wavelength of 
600 nm, the value of which is more than 3 optical density units. The culture is diluted 20-fold 
with physiological saline (0.85% NaCl), and the optical density, which constitutes 0.36 optical 
density units, is measured. 0.375 mL of a luminescent immunoglobulin specific to B. subtilis 
diluted 1:8 is added to the resulting suspension. After the immunofluorescent reaction is run 
(15 minutes), 0.3 mL of deoxycholate is added to the resulting mixture (0.3 mL/mL), and the 
closed test tube is inverted several times without foaming. 0.3 mL of the resulting mixture is 
added to 2.7 mL of gel. Two drops of a mixture of 3 ^L each are then applied to a degreased 
slide and, after 3 minutes of holding, each drop is covered with a cover glass that has a thickness 
of 0.15 mL [sic; mm] and measures 16 x 16 mm. The cells are counted under a microscope in 25 
visual fields on five smears: 90.0, 89, 87, 100, and 82. The average number of cells (in 25 visual 
fields) is M = 91±3. The concentration of B. subtilis is as follows. 

N = g Sl 25 M v a ± 8 = (7.5 ± 0.2) x 1 0 9 cells/ mL. 

r pr 

Analysis time: 30-40 minutes. 
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Example 2. Calculation of Escherichia coli Ml 7 cells in a Bifikol preparation 

4.5 mL of undiluted Bifikol suspension containing E coli Ml 7 cells and bifidobacteria is 
combined with 0.6 mL of a luminescent immunoglobulin specific for E. coli in a dilution ratio of 
1:8. After the immunofluorescence reaction has been conducted for 15 minutes, 0.45 mL 
deoxycholate (0.3 mg/mL) is added to the resulting mixture. The test tube (hermetically sealed) 
is inverted several times without foaming, and 4.2 mL of the resulting suspension is added to the 
polyacrylamide gel used in this case instead of distilled water. Two drops of 3 nL each of the 
mixture are then applied to a degreased slide and, after 3 minutes of holding, each drop is 
covered with a cover glass (thickness: 0.15 mm), beneath which a vitrified sample that occupies 
a chamber measuring 16 x 16 x 0.01 103 mm is formed after 7 minutes. The cells are counted 
under a microscope in 25 visual fields on six smears: 15, 20, 17, 16, 13, and 16. The average 
number of cells in 25 visual fields of the smears is M = 15±2. The concentration of E. coli Ml 7 
in the Bifikol preparation is as follows. 



Analysis time: 30-40 minutes. 

The bifidobacteria cells do not interfere with the quantitative evaluation of the E. coli 
cells owing to specific staining of only the E. coli cells. 

Example 3. Counting of total number of microorganisms in a Bifikol preparation with 
nonspecific staining of microorganism cells 

4.5 mL of undiluted Bifikol suspension is mixed with 0.5 mL FIT (fluorescein 
isothiocyanate of example 1). The initial solution of FIT (1 mg/mL) at pH 8.0 is incubated for 10 
minutes. 0.45 mL of deoxycholate (0.3 mg/mL) is added to the resulting mixture. 4.2 mL of the 
resulting suspension is added to the polyacrylamide gel used in this case instead of distilled 
water. Two drops of 3 nL each of the mixture are then applied to a glass slide. After 3 minutes of 
holding, each drop is covered with a cover glass that has a thickness of 0.15 mm and measures 
16x16 mm. The cells are counted under a microscope in 25 visual fields on six [sic] smears: 86, 
95, 87, 101, and 91. The average number of cells in 25 visual fields of the smears is M = 91±4. 



N = 




±e = (2.7-0.2)xl0 7 cells/ mL. 



N = 



S,-M-a 
S 25-V 



±e = (1.02-0.04)xl0 8 cells/ mL. 
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Analysis time: 30-40 minutes. 

The employed gel must satisfy the following conditions: must not possess intrinsic 
luminescence during excitation in the wavelength range 400-500 nm, must not extinguish the 
luminescence of the dyes, must form a transparent vitreous body after polymerization, must not 
contain foreign inclusions, and must complete the formation of a vitrified body within 7 to 
10 minutes. 

These requirements are met, for example, by a polyacrylamide gel consisting of acrylic 
acid amide (CH2-CHCONH2), ammonium persulfate ((NH4) 2 S 2 0 3 ), sodium dodecylsulfate SDS 
(CH 3 (CH 2 )iiOS0 3 Na), N,N'-methylenebisacrylamide (CH 2 (NHOCCH=CH 2 ) 2 ), N,N,N',N n -tetra- 
methylethylenediamine ((CH3) 2 NCH 2 CH 2 N(CH3) 2 ), tris(hydroxymethyl)aminomethane 
(NH 2 C(CH 2 OH) 3 ), and tris(hydroxymethyl)aminomethane hydrochloride (NH 2 C(CH 2 0H) 3 HC1). 

The following solution A is prepared for the process: 1.85 g tris-HCl, 7.7 g tris-OH, and 
0.2 g SDS are dissolved in 25 mL distilled water, and the volume is made up to 50 mL following 
dissolution. Solution B: 14.6 g acrylamide and 0.4 g bis-acrylamide are dissolved in 50 mL 
distilled water; solution C: a ready-made solution of TEMED (N,N,N f ,N ,f - 
tetramethylethylenediamine); solution D: 200 mg ammonium persulfate is dissolved in 2 mL 
distilled water. 

To prepare a gel, solutions A, B, C and D are mixed in the following order: 2.5 mL 
solution A, 3.3 mL solution B, the mixture is made up to 10 mL with distilled water, 5 ^L 
solution C, 50 nL solution D. 

The concentration of cells after total dilution of the initial suspension 

Pl = PlP 2 P3P4, 

(where Pj is the dilution of the initial suspension with phosphate buffer to D 6 oo = 0.2-0.5 

P 2 is the dilution with luminescent immunoglobulin 

P 3 is the dilution with deoxycholate 

P 4 is the dilution with gel) 
should amount to 5-10 6 -10 8 cells/mL. 

The invention can be used in standardization of instruments intended for counting of cells 
in suspensions, concentrators, and instruments used to control environmental pollution at 
microbiological production facilities. Moreover, the method can be used to determine the 
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quantitative and qualitative compositions of cell suspensions in ready-made forms of vaccines 
and preparations. 

Claims 

A method for determining the concentration of microorganisms in a suspension, 
comprising staining the suspension, diluting the product, fixing the cells in a medium, and 
applying the suspension to a slide with subsequent microscopic examination, characterized in 
that, in order to increase the reliability of the method and to reduce the determination time, the 
cell suspension is diluted to a concentration of 10 6 -10 8 cells/mL with a physiological saline 
containing 0.85% sodium chloride, a luminescence immunoglobulin specific for the given 
microorganism is added, the resulting mixture is incubated until the immunofluorescence 
reaction is completed, deoxycholate and a polymer gel are added thereto, and, prior to 
microscopic examination, the mixture applied to the slide is held to the beginning of 
polymerization, covered with a cover glass, and held to hardening. 
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(54) CnoCOB OIIPKflEJIEHWa K0HUEHTPAUW 
MH KP OOP TAH H3 M0 B B CyCIIEH3fcflX 

(5 7) H 3 o6peTGHHe othochtch k mhk P o- 

6HOJ10rHH H MOHCT GfclTb HCJTOJIbS OB3IIO 



n P H HMMyHO{Jmyope cy eHTHOM aiiajiH3e n P H 
onpe^ejieHKH KOH U eKT P auHH MHicpoopra- 
HH3MOB. Uenb MaoBpereHMH - noBbnneHne 
MocTOBepHocTH cnocooa h coicpameHHe 
BpeMenH onpeaejieHH*. CnocoCS aaxjixraaeir 

CH B MOfiBBJieHHH K CycneH3HH KJieTOK 

cneuHtJjHtiGcKoro JiWMHHecuHpywmero hm- 
MynorjioeyjiHHa, BBe^eHHH nonytieHHon 
CMecH b renb, HaHeceitHH MHxpooGbeMa 
CMecH H a npe/weTHoe creioio, B b W ep*H- 
B3HHH ee ao Haqana nojiHMepHaawH, hs- 

KpblBailHH ITOKpOBHbtM CTejOlOM If Bbwepwi- 

B3HHH 40 saTBepAesaHHH. KoHueHTpauww 
MHKpoopraHHSMOB no^cHHTtiBajoT no d>op- 
Myne, npHBe^eHHOH b onHcaHHH H 3 o6pe- 

TeHHH • 
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H3o6peTeHHe otkochtch k mhkpoGh- 
onorKH h MoaceT 6bJTb ncnojibsonaHo npH 
HMh4yHO(}inyopecueHTHOM anajmse MHxpoop- 

raHH3MOB. 

UeJibio H3o6peTeHHfl hbjihctch noHbi- 
meHue AOCTOBepHocTH cnocoGa h coKpa- 
meHHe apeMeHH onpe^ejieHHH. 

Cnoco6 saKJiioMaeTCH b tom, mto b 
cycnen3HR3 kjibtok Ao6aBjinioT cneunfri- 
^ecKHft /iWMHHecuHpywnj^H HMMyHorjio6y~ 
JWH, nojrytieHHyio CMecb bboaht b renb, 
MHKpooS-beM CMeCH HaHOCHT Ha npe^MCT- 
Hoe CTeKjio, Bbwep»KBaK3T mo Hanajia no- 

JlHMepH3aUHH, HaKPblBaWT nOKpOBHbIM 

GTeKJiOM h Bbwep^HBawT 40 3aTBepj3eBa- 

HHH 663 06pa30BaHHH nycroT H nO,UCMH- 
TblBaKDT MHCJIO MHKpOOpraHHSMOB (kJi/mJi) 

no (JopMyne 

S 0k 25V np t£ ■ 
r^e S, - hJiomaAb noKpOBHoro CTeiaia, 

MM 7 , 

S 0R - nnomaMb oKyjiapHOH ceTKH, 
npMBe,ueHHaH k yoejiMHeHHw 
. . o6beKTHBa, mm 1 ; 
25 - mhcjto nojieft speHiin; 

M - MHCJIO KJieTOK B 25 nOJTHX 

speHHH KaKMoro o6pa3ua; 

V np - MHKp006l>eM CMeCH ajih oa~ 

Horo o6pa3ua, mm; 
a - mhcjio pa3Be,aeHHOH cycnen- 
3hh; 

E - norperjHocTb pesyjibTaTa H3 
10 ofipa3UOB. 

IT p h m e p !. Onpe^eneHHe koh- 
ueHTpauHH KJietOK B.subfilis b cyTOM- 
HOft GyjibOHHofi KyjibType, 

CyTOMHyio Kyjibrypy B , subf i 1 is, Bbi- 
pameHHyw b ' MHconenTOHHoM 6yjibOHe, 
oCbeMOM 3. mjt noMemaJOT b KioBeTy (toji- 
tuHHofi 1 cm) cneKTpo4>OTOMeTpa h H3Me- 
pHWT ruioTHocTb Ha AnHKe bojihm 600 hm , 
sejiHMHHa KOTopoft cocTasjiBeT 6onbme 
3 eM.onTHnecKOH ruiOTHOCTH. KyjibTypy 

paSBOMHT $H3HOJI0rHMeCKHM paCTBOpOM 

(0,85%-HblM MaCV) b 20 pas h H3MepHK>T 
onTKMecKyw njiOTHocTb, KOTopan cocTaB- 
JineT 0,36 eA. onTHM ecKOH nnoTnocTH. 
K 3 mji nonyMeHHoft cycneH3HM Ao6aBJiH- 
ot 0,375 mji nwMKHecuHpywmero hmmyuo- 
rjio6ynHHa, cneAH<fcHMecKoro k B, sub- 
fills pa3Be«eHa 1:8. nocjie npoBeAe- 
hkk (15 mhh) HMMyHo4inyopecueHTHOH 
peaKUKH b nonyneHHyio CMecb AoOau jthk>t 
0,3 mji tfeaoKCHXOJiaTa (0,3 Mr/Mn), ne- 
p e Bop a mh b aioT sajcpbrryw npoSHpxy iiec- 
KOJibKO pa3 6e3 ofSpasoBaKHH neHbi. 



0,3 mji nojiyqeHHoft CMecu AotfasJiHioT 
k 2,7 mh rejiH-. 3aTeM Ha ofiesjrHpeHHoe 
npGAMCTHoe CTeicno HaHOCHT no ABe 
5 KaiuiH CMecH no 3 mkji, nocjie 3 mhh 
BhwepKHBaHHH xaxuyw Kanjiw HaKpbiaaioT 

nOKpOBHbIM CTeKJIOM TOJIPWHoii 0,15 MH 

pa3MepoM 16x16 mm. IIoACMeT KJieTOK 
npoBOjuwT Ha MHKpocKone b 25 iiojihx 
10 apeHHJi Ha iihth Masxax: 90,0, 89, 87, 
100, 82. Cpeunee mhcjio xjictok cocTaB- 
JiaeT (b 25 nojwx 3peHHn) M « 91+3. 
KoimeHTpan.Hn B . subf Mrs 

vlO 9 kji/mji. 

BpeMH aHanHsa 30-40 mhh. 
n p h m e p 2. nortcner kjictok 
20 KHuieMHoft najioMKH HI 7 b npenapaTe 
BhiJjhkoji. 

4,5 mji Hepa3BeneHH0H cycnenaHH 
npenapaTa Bh4jhkoji, coAep^amero kjict— 
kh KHineMHOH najioyKHMI7 h 6H*HAo6aKTe- 

25 PHH, COeAHHHWT c 0,6 mji jnoMHHecimpy-; 
romero HMMyno rjioOyjiHH a , cnetm^HtiecKoro 
k KHnreMHOH najioMKe pa3 bsaghhk 1:8. 
flocjie npOBeAeHHH HMMyHo^inyopecueHT- 
hoh peaxuHH 15 mhh b nojiyweHHyw CMecb 

3Q AoeaanHMT 0,4'5 Mn AesoKCHxonaTa 

(0,3 mi7mji), HGCKOjibKo pas (repMCTHw— 
ho 3aKpbiryjo) npofinpKy nepeBopaMHBa»T 
6e3 oGpasoBaHHK neHbi, 4,2 kt nojiyMeH- 

HOH CycneH3HH A06'aBJlHK)T b Hcnojib3y- 

eMbw b rtaHHOM cnyMae nojiH aKpHjraMHA" 

35 HblH reJtb BMeCTO AHCTHJIJTHpOBaHHOH BO~ 

^ibi. 3aTeM Ha o6e33KHpeHHoe crejcno na* 
hocht 2 xanjiH cm6ch no 3 mkji, nocne 
3 mhh BbiAep*HsaHHH Ka^Ayw Kannw Ka- 

KpblBaiOT nOxpOBHbIM CTeKJIOM TOJimHHOH 

0,15 mm, noA KOTopbiM Mepe3 7 mhh o6- 
pa30BtiBaeTCH 3acTeKnoBaHHaa npo6a, 
3aHHMaiomaH xaMepy pa3MepoM 16x16x0, 

01 103 MM. IIOACMeT KJieTOK npOBOAHT 

na MHKpo cxone b 25 nojinx speHHA Ha 
mecTH Masxax: 15, 20, 17, 16, J3, 16. 
CpeAHee mhcjio KJieTOK b 25 nojiHX spe- 

HHJl MB3KOB M = 15±2. KOHUeHTpaUHJI 

KHraeMHOH naJioqxH Ml 7 b npenapaTe Bh- 

4)HKOJI 

50 S.M-a 



40 



45 



N 



+ T = (1,7-0,2). 



S 0fc 25-V ap 
^10 xji/mji. 

BpeMH bh GJIH3 a 30-40 mhh. 
KneTKH GH^JHAoGaKTepHft He MemawT 
xojiHMecTBeHHOH oueHxe KJieTOK xHmeH- 
nofi nanoMKH H3-3a cneuH^HMecxoro ok- 
paiQHBaHHH TOJibxo KJieTOK KHnieuHoft na- 

JIOMKH. 
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n p m M c p 3. noacneTofiniero hhc- 
Jia MHKpoopraHHawoB b npenapaTe KhAh- 
ko/1 c noMowbw HecneiiHcJiMtfecKoro oxpa- 

DIKBaHHH KJieTOK MMKpOO P raHH3MOB. 

4,5 Mn Hepa3BeAeHHofi cycneH3HH 
npenapaTa Bh*hxoji cMenmBawT c 0,5 mji 
OHTIi (fcnyopecueHH hso THoijnaH at kso- 
wep 1). Hcxo4HbiA pacTsop OHTJl 1 M r-Mji 
PH 8,0 HHKySHpywT 10 mmh. K nanywen- in 
hoh cMecH jxo6aBnnm 0,45 mji acsoxch- 
.xojiara (0,3 Mr/nn). 4,2 nojiyveHnon 
cycne H 3HH Ao6aBJiHKrr b Hcnojib'ayeMtrfi 
b MaHHOM cjrynae nojiHaicpwiaMH4Hbifi 
rent BMecTO ah cTHjuiHpoBaHH oh boam. ; 5 
3aTe M Ha oGesxHpeHHoe cTexjio hbhocht 
no 2 Kaium cMecn no 3 mxji. nocjie 
3 mhh BbwepwiBaHHH xa*Ayw Kannw Ha - 

KpbJBaWT IIOKpOBHblM CTexJIOM TOJTIWHOfl 

0,15 mm paaMepoM 16x16 mm. no^cMer 2 0 
KJieTOK npoBOAHT Ha MHKpocKone b 25 
nowrx 3pe hhh Ha GiecTH M a3xax: 86, 
95, 87, 101 , 91. CpeMHee mhc/io kjU- 
tok b 25 nojwx speHHK Mas kob M = 

i 0,04) -10 1 xji/mji. 

BpeMH anariHsa 30-40 mhh. 
KcnojTbayeMbiH rejib AOJixeH y^oB/ieT- 



BopnioT 14,6 r axpKjiaMHAa, 0,4 r 
6Hc-aKpHjiaMJJ4a; pacTBop C: roTOBbrfl 
pacTBop T3M0/KN f N ( H>". T eTpaMeTHJi- 

3THJ7GHAHBMHH); paCTBOp D: B 2 MJl AHC 
THJl/lJipOBaHHOH BO AM pacrBOpB»T 200 M r 
nepcy/iwfraTa aMMO hhh . 

Unn npHroroBjieHHH rejiH CMeniMBawT 
pacTBopw A, B, Ci D b ciie^y W me M no- 
P*Axe: 2,5 Mn pacrnopa A, 3,3 mjt 
pacTBopa B, mobomht «wctjdijuihpob«h- 
hoh boaoh ao 10 mji, 5 mkjt pacTBopa C. 
50 mkjt pacTBopa D. 

KoHueHTpauHH xjierox nocne cy M Map- 
Horo pasBe^eHHH II ? hcxoahor cycnen-, 

3HH 

r^e n, - passeAeHiie hcxoahoh cycneH- 
3HH $oc$aTHbiM oyfcepoM ao 
°ioo= 0,2-0,5; 

n 2 ~ paSBCUGHHe JlWMHHecUHpyWCtllM 

h MMy ho rji o 6ynHHOM j 
n 3 - paaceMeHHe AeaoxcnxojiaTOM; 
H 4 - pasaeAeHHe rejreM, 



BOpHTb CJieMyKMUHM yCJlOBIiBMI He o6jia- 3 0 

MaTb co6cTBeHHofl JiWMHHecueHUHefr npti 
BOsSy^eHHH b MHanasoHe ahhh bojih 
400-500 hm, He TymjiTb JiwMHHecueHUHK> 
KpacHTejiH, o6pa 3 0BbiBaTb nocjie no/ni- 
Me P H3auHH npoapawHoe CTexjioBHAHoe 35 
Te/io, He MOJwceH coAepxai-b nocTopon- 
hmx BKjiWHeHHft, oopasoBaHHe sacTexjjo- 
BaHHoro Tejia.AOJi^Ho aaxaiivHBaTbcn 
b TetjeHHe 7-10 mhh. 

TaKHM Tpe6oBaHHflM oTBewaeT, Ha- 40 
npKMep, nojiHaKpHJiaMHAHtift rejib, coctc 

HDWf! H3 aKpHJIOBOH KHCJIOTbl flMHA 

(CH,-CHC0NH t ), nepcyjibAaTa bmmohhh 

AOHeUHJTCepHOH KHCJIOTbl 

HarpHeBaa cojib J4QC (CH ,(CH ,) f1 0S0 5 Ma) , ^ 

" I ""MeTH/ieH— 6HC— BKpHJiaMHfla 

(CH 2 (NH0CCH»CH J d ) N,N ,N',N"- T eT P a M e- 
THjisTHJteHAHaMHHa NCH^H 2 N(CH )O r 

TPHC- (OX CHMeTHJl ) -3MHH0MeTaHa 

(NH,C(CH,0H) s ), a Tax^e t P hc-(okch- 50 
MeTHJI ) — BMHHOMeTaH TKapoxjiopHAa 
(MH f C(CH t 0H) jHCl. 

flnn paGoTbi totobht pacTBop A: 

B 25 MJl AHCTHJIJWpOBaHHOH BOAW pacT" 

BopawT 1,85 r t P hc-HC1 , 7,7 r t P hc- 55 
OH, 0,2 r AZIC, nocjie pacTBopeiiHH 
of5beM mobomht ao 50 mji; pacTBop B: 

B 50 MJl AHCTHJIJIHpOBaHHOft BOtfM PBCT- 



AOjacHa cocTaBJiHTb S.IO 4 . ... 10 8 k/i/mji, 
H3o6peTeHHe MOPKer 6tiTb Hcnojibso- 

BaHO IlpH HOpMHpOB 3HHH ITpHSopOB , Upeil- 

HaaHaveHHbix nna cKera KJierox b cyc- 
neH3 H ax, KOHueHTparopoB , npHCopos , 
HcnojitsyeMbix W a kohtpojih aarpHSHe- 
HHfi OKpyacawmefl cpe^u MnxpoGHOJiorHHec- 
khmh npeanpHHTHHMH. KpoMe Torb, cno- 
co6 MOxeT 6biTb HcnojibsoBaH ahh onpe- 
AejieHHH KOJiHMecTBeHHoro h xawecTBeH- 
hopo cocTaBOD KJieroMHbix cycnensHft b 
roTOBtix 4«pMax bbkuhh h npenapaTOB. 

o p M y ji a H3o6pe T eHiiH 

CnocoC onpeAejieHHJi KOHueHTpaunn 
MHKpoopraHH3MOB b cycneHSHH, ripe^y- 
CMaTpHBawmHfi OKpamHBaHHe ee, paaeaa- 
JieHHe, (Jjh KCHpon a HHe xjieTOK x cpe^e, 
HaHeceHHe cycneuanH Ha npe^MeTHoe 
CTexno c nocJieAywotHM MnKpocxonnpoBaHH* 

eM, OTJlKMaiOQUfi CH TeM, 

^to, c uejibio noBbJjjjeHHH AocTOBepHoc- 
th cnocoCa h coxpameHH* B P e M eHH onpe- 
AeneHHH, cycneHBHK) xjieTox pasCaBJiaw 
dwsHojiorHtiecxHM pacTBOpoM, co«epaca- 

WM 0,85Z-Hbrfi XJIOPKCTWH H3TpHft, AO 

KOHueHTpaAHH 10 *- IO^kji/mh, AOOaBJlH- 

WT /IK)MHHeciJHpyK>mHft HMMyHOrJlOOyJlHH, 

cneimtJiHqecKHH k AaxHOMy MnxpoopraHHs- 
My, h noJiytieHHyw c M ecb h h xy 6npy wt ao 
aaBepraeHHa HMMyHot^xnioope cughthoh pe- 
axiWH, AoOaBJiawT x nefl Aeaoxcnxo/iaT 
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nHpoBaH„e„ CMecb , ..aHeceHHy* hb npe«- IIM „ CTeKJ10M H nmcpmT>am , IO 3a ^ pp . 
CTewro, BWflepwHBaH3T #o iiaMa- jxeB aurni • • 



CoCTBBHTe/lb Jl. BopHCOBa 

l!!! eu • n -^ Hi5 »^ Ko PP eKro P h.-.^ 

Sanaa 1263/22 Tl ,p M 520 IZnZZl 

BHHHItH rocy,aapcTneHHoro KOMHTeTa CCCP 
no dariaM HaoGpeTeHmi 11 oTKpwTHfi 
H3035, MocKBa, ffl-35, PayciCKa* H a6., a. 4/5 



npoHSBOACTBeHHO-noiiHrpa^MecKoe i\pe^xupnn thq 9 r. y*ropoxi, yn. 77n7*™l7~7 



